McGinn & Gibb, PLLC 
A Professional Limited Liability Company 
Patents, Trademarks, Copyrights, and Intellectual Property Law 
8321 Old Courthouse Road, Suite 200 
VIENNA, VIRGINIA 22182-3817 
Telephone (703) 761-4100 
Facsimile (703) 761-2375; (703) 761-2376 



APPLICATION 
FOR 
UNITED STATES 
LETTERS PATENT 



APPLICANT: Keiichiro YOSHfflARA 

FOR: ELECTRONIC EQUIPMENT 

DOCKET NO.: C14-161312M/TRK 



ELECTRONIC EQUIPMENT 

BACKGROUND OF The INVENTION 
Field of the Invention 
5 The present invention relates to an electronic 

equipment including a touch sensor placed on a screen of 
a display part and instructions are input in response to 
depression thereof. 
Description of the Related Art 

10 In a CRT touch switch apparatus disclosed in 

JP-A-63-034635 (specifically on page 1), which is a 
conventional example of an electronic equipment relating 
to the present invention, the apparatus includes a touch 
switch part in which plural switches are placed on a display 

15 part in matrix shape, switch detecting means for detecting 
operations of the switches of the touch switch part, and 
display movement means for detecting a direction in which 
the touch switch part is traced by the switch detection 
means and moving the switches. 

20 Also, in a grope operation apparatus disclosed in 

JP-A-2001-1547 66 (specifically at paragraph [0005] and in 
Fig.l), which is another conventional example of the 
electronic equipment relating to the present invention, 
the apparatus includes a display device having a display 

25 screen, a touch panel provided on the display screen and 
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outputs position information indicating a contact point 
on the touch panel at which an operator touches, 
identification means for identifying an action commanded 
by touching at the touch panel by the operator in response 
5 to the position information and controller for outputting 
a control signal in response to output of the 
identification means. In the grope operation apparatus, 
the identification means is constructed so that each area 
of four corners of the touch panel is set to the end and 

10 the contact point moving from one end to another end is 
detected based on the position information and the action 
commanded by the operator is identified by the movement 
start end and the movement completion end of the contact 
point detected. 

15 However, in the conventional electronic equipment, 

there was a problem that a reference position of an 
operation for specifying a reference value for increasing 
or decreasing what amount of an adjustment value controlled 
by depression of the touch sensor (in which corresponds 

20 to the touch switch of the CRT touch switch apparatus 
disclosed in JP-A- 63-034 635 , or to the touch panel of the 
grope operation apparatus disclosed in JP-A-2001-1547 66 ) 
from the present value cannot be identified. That is, in 
the CRT touch switch apparatus disclosed in JP-A-63-034 635 

25 described above, a direction in which the touch switch part 
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is traced could be detected, but the amount of change in 
increase or decrease from the reference value could not 
be set. Also, in the grope operation apparatus disclosed 
in JP-A-2001-154766, the action commanded by the operator 
5 could be identified by the movement start end and the 
movement completion end of the contact point of the touch 
panel, but the amount of change in increase or decrease 
from the reference value could not be set. 

10 SUMMARY OF The INVENTION 

It is therefore an object of the invention is to 
provide an electronic equipment capable of easily setting 
the amount of change in increase or decrease from a 
reference value with respect to an adjustment value 

15 controlled by depression of a touch sensor. 

In order to achieve the object, according to one 
aspect of the invention, there is provided an electronic 
equipment including: a display device configured to 
display information and having a display surface; a touch 

20 sensor arranged on at least a part of the display surface; 
a guide portion configured to protrude from a surface of 
the touch sensor and to fringe the surface with a line having 
either a concave portion or a convex portion as a vertex 
in which configured as a reference position; and a 

25 controller configured to control an adjustment value in 



- 3 - 



accordance with a direction of a slide operation from the 
reference position. 

BRIEF DESCRIPTION OF The DRAWINGS 
5 The above objects and advantages of the present 

invention will become more apparent by describing in detail 
a preferred exemplary embodiment thereof with reference 
to the accompanying drawings, wherein: 

Fig. 1 is an outline view of a vehicle-mounted 
10 acoustic apparatus corresponding to an embodiment of 
electronic equipment of the invention; 

Fig. 2 is a part of a sectional view taken along line 
II-II of Fig. 1; 

Fig. 3 is a block diagram showing a system 
15 configuration of the vehicle-mounted acoustic apparatus 
in the embodiment; 

Fig. 4 is a diagram showing a situation in which a 
command is inputted from a touch sensor in the embodiment; 

Figs. 5a to 5d are diagrams showing an operation 
20 example of an adjustment to volume in the embodiment; 

Fig. 6 is a flowchart of volume adjustment processing 
performed by a main CPU in the embodiment; 

Figs. 7a to 7d are diagrams showing display screens 
for adjusting "BASS", "TRE", "FED" and "BALANCE" in the 
25 embodiment; and 
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Fig. 8 is a diagram showing a structure in which a 
convex portion of a line of a guide shape in a modified 
example of the embodiment is used as a vertex. 

5 DETAILED DESCRIPTION OF The PREFERRED EMBODIMENTS 

A preferred embodiment of electronic equipment of the 
present invention will be described hereinbelow with 
reference to the drawings by taking a vehicle-mounted 
acoustic apparatus as an example of the electronic 

10 equipment. Fig. 1 is an outline view showing a structure 
of the vehicle-mounted acoustic apparatus according to the 
embodiment of the invention. Fig. 2 is a part of a 
sectional view taken along line II-II in Fig. 1. 

The vehicle-mounted acoustic apparatus shown in Fig. 

15 1 is provided with an operating panel 2 on the front of 
a cabinet 1. As shown in Figs. 1 and 2, a guide shape 3 
(corresponding to guide portion) acting as an opening is 
formed in the approximately center of this operating panel 
2 and the edge of the guide shape 3 has a shape protruding 

20 to the front side. A display touch sensor 4 having a 
display function and a switch function of shifting to an 
ON state in response to depression or contact is exposed 
to the inside of the guide shape 3, namely at the edge of 
the opening. In the vehicle-mounted acoustic apparatus, 

25 the touch sensor is configured to be placed on a display 



- 5 - 



surface of a display. That is, the guide shape 3 is 
configured to protrude from a surface of the touch sensor 
and the surface thereof is edged with an edge portion of 
a curved line having concave portions 3a and convex 
5 portions 3b. 

In the embodiment, the display (corresponding to 
display device) is constructed of an LCD (liquid crystal 
display) device. The touch sensor is constructed of a 
transparent conductive film using ITO (Indium Tin Oxide: 

10 a compound of indium, tin and oxygen) as material, and is 
formed on a display surface of the LCD by an electron beam 
evaporation method or a sputtering method. Incidentally, 
it is unnecessary to place the touch sensor on all the 
display surface of the display and the touch sensor may 

15 be placed on at least a part of the display surface, for 
example, only a range to be depressed. 

Fig. 3 is a block diagram showing a system 
configuration of the vehicle-mounted acoustic apparatus 
of Fig. 1. A sound source equipment 10 is configured to 

20 provide a sound source such as a sound or a musical sound 
and includes equipments such as a radio equipment 11, a 
CD player equipment 12, a CD changer equipment 13, an MD 
changer equipment 14 and other equipments 15. A main CPU 
20 (corresponding to a controller) is connected to each 

25 of these devices through a system bus, and performs control 
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with respect to each the equipment in response to a command 
of a user inputted from the display touch sensor 4. The 
main CPU 20 is connected to the display touch sensor 4 
through an interface circuit 30, and captures a command 
from a touch sensor 4a in response to an operation of the 
user, and outputs image data to be displayed on a display 
4b. The vehicle-mounted acoustic apparatus in the 
embodiment also has a speaker 40 (corresponding to a 
notification unit) connected to the interface circuit 30 
and outputs a beep sound. 

Fig. 4 is a diagram showing a situation in which a 
user inputs a command from the touch sensor 4a. As shown 
in this drawing, the user depresses a surface of the touch 
sensor 4a by a finger 5 and operates the vehicle-mounted 
acoustic apparatus. In the operation, the depression is 
performed with the finger 5 brought into contact with an 
edge portion of a curved line of the guide shape 3 for edging 
the surface of the touch sensor 4a, and a concave portion 
3a of the curved line of the guide shape 3 is used as a 
vertex and a position of the touch sensor 4a corresponding 
to the vertex thereof is set to a reference position. The 
user can make a desired adjustment by performing depression 
and operation using its reference position as the center. 

Figs. 5a to 5d are diagrams showing an operation 
example of an adjustment to volume of sound outputted from 



the sound source equipment 10. In Fig. 5a, a " " mark (a 
mark illustrated in black dot) is displayed under a 
character of "VOLUME" in an area displayed on the display 
touch sensor 4. At the left and right sides of the "•" mark, 
5 "-" mark and "+" mark are displayed, respectively. As 
shown in Fig. 5b, when the "•" mark is depressed by the 
finger 5, volume is adjusted to the optimum value which 
is an initial value in a level adjustment range. Next, for 
example, as shown in Fig. 5c, when the finger 5 is slid 

10 (dragged) from the "•" mark to the "+" mark with the finger 
5 depressed (in an arrow direction of the drawing), the 
CPU 20 controls the volume to be increased. Contrary, as 
shown in Fig. 5d, when the finger 5 is slid from the "•" 
mark to the "-" mark with the finger 5 depressed (in 

15 direction represented by an arrow in the drawing) , the CPU 
20 controls the volume to be decreased. 

Hereinafter, an exemplary operation of control 
processing in the embodiment will be described by taking 
volume adjustment processing as an example. Fig. 6 is a 

20 flowchart of volume adjustment processing performed by the 
main CPU 20. 

In step SI, The CPU 20 decides whether or not a 
reference position (a position of a "•" mark of Fig. 5) 
is depressed. In a case where the reference position is 
25 depressed, The CPU 20 notifies the user that the reference 
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position is depressed by outputting a beep sound from the 
speaker 40 (step S2) and saves (stores) a volume value set 
at present to a predetermined register (step S3) . In step 
S4, The CPU 20 sets the volume value to the optimum value 
5 registered previously and starts a timer for counting 
available time of a volume operation (step S5). 

After the reference position is depressed, In step 
S6, The CPU 20 decides whether or not a slide operation 
is performed on a touch sensor in the right direction from 

10 the reference position. In a case where the slide 
operation is performed in the right direction, namely the 
" + " mark side, The CPU 20 controls the volume value in an 
UP direction from the optimum value (step S7) . In a case 
where the slide operation is not performed in the right 

15 direction, The CPU 20 decides whether or not the slide 
operation is performed in the left direction from the 
reference position in step S8. And when the slide 
operation is performed in the left direction, namely the 
"-" mark side, The CPU 20 controls the volume value in a 

20 DOWN direction from the optimum value (step S9) . 

When the slide operation is not performed in both of 
the right direction and the left direction, The CPU 20 
decides whether or not a time-out of the timer occurs (step 
S10) . In a case where the time-out does not occur, The CPU 

25 20 returns the process to step S6 and decides whether or 
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not the slide operation is performed. On the other hand, 
when the time-out occurs, the CPU 20 resumes the volume 
value to the original volume value stored to the register 
in step S3 (step Sll). 

After performing UP processing of the volume value 
in step S7 or performing DOWN processing of the volume value 
in step S9, the CPU 20 decides whether or not the slide 
operation is completed (step S12), and when the slide 
operation is not completed, the CPU 20 returns the process 
to step S6 and decides whether or not the slide operation 
is performed. When the slide operation is completed or 
after the volume value is returned to the original volume 
value in step Sll, the CPU 20 performs volume stop 
processing (step S13) and ends the above described sequence 
of process . 

Incidentally, in the process described above, the CPU 
20 resumed the volume value to the original volume value 
in step Sll when the time-out occurs. However, the CPU 20 
may resume volume value to the optimum value when the 
time-out occurs. 

In the embodiment described above, the example of 
adjusting the volume value has been described, but with 
respect to adjustment to bass (BASS) , adjustment to treble 
(TRE), adjustment to a front- to-back ratio of volume (FED) 
and adjustment to a right and left ratio of volume (BALANCE) , 
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in a manner similar to the embodiment, a desired adjustment 
can be made by using the concave portion 3a of the curved 
line of the guide shape 3 as a vertex and setting a position 
of the touch sensor 4a corresponding to its vertex to a 
reference position and performing depression and a slide 
operation using its reference position as the center. Figs, 
7a, 7b, 7c and 7d are diagrams showing display screens for 
adjusting "BASS", " TRE", "FED" and "BALANCE", 
respectively . 

The vertex of the curved line of the guide shape 3 
is not limited to the concave portion 3a, Fig. 8 is a 
modified example of the embodiment, and is a diagram 
showing a structure in which a convex portion 31a of a curved 
line of a guide shape 31 is used as a vertex. Also in this 
case of Fig. 8, in a manner similar to the case of Fig. 
5, a desired adjustment can be made by setting the convex 
portion 31a to a reference position of a touch sensor 4a 
and performing a slide operation in a direction of inclined 
portions 31b formed in the right and left of the convex 
portion 31a. 

According to the embodiment, in the case of operating 
a touch sensor placed on a display surface of display device, 
a finger is brought into contact with guide portion 
protruding from a surface of the touch sensor and a concave 
portion or a convex portion forming a curved line of the 
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guide portion is used as a vertex and an adjustment value 
is changed based on a direction of a slide operation from 
a reference position of the touch sensor corresponding to 
a vertex thereof, so that the vertex is located gropingly 
5 without viewing display and the adjustment value is changed 
based on a direction of a slide operation from the vertex 
and thereby the amount of change in increase or decrease 
from a reference value can be set easily with respect to 
the adjustment value controlled by depression of the touch 
10 sensor. 

According to the embodiment of the invention, a 
reference value (optimum value) can be set very simply by 
depressing the reference position. 

According to the embodiment of the invention, before 
15 adjustment, it first resumes to a reference value (optimum 
value) and adjustment from its reference value is made, 
so that an adjustment state can be grasped easily. 

According to the embodiment of the invention, it can 
easily be recognized that it is set to a reference value 
20 (optimum value) by notification such as beep sounds. 

According to a vehicle-mounted acoustic apparatus 
which is the embodiment of the invention, a concave portion 
or a convex portion forming a curved line of guide portion 
is used as a vertex and a slide operation from a reference 
25 position of a touch sensor corresponding to its vertex is 
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performed, so that the vertex can be located gropingly to 
change an adjustment value of an output level of an acoustic 
signal even while driving a vehicle. 

Incidentally, the reference value (optimum value) in 
the embodiment may be constructed so as to be able to be 
registered in an arbitrary value by the user. In this case, 
it may be constructed so that in a state of being set to 
an adjustment value which the user wants to register, for 
example, a reference position of a "•" mark of the display 
touch sensor 4 continues to be depressed for a 
predetermined time or longer, or the reference position 
of the "•" mark and another key (may be another mark of 
the display touch sensor 4 or a mechanical key switch) are 
simultaneously depressed and thereby its adjustment value 
is registered as the reference value (optimum value) . 

The embodiment has been constructed so as to make a 
change in each the adjustment value premised on depression 
of the reference position, but in the case of performing 
a slide operation without depression of the reference 
position, it may be constructed so as to make a change from 
the adjustment value set at that time without being set 
to the reference value (optimum value) . In this case, 
operability improves more. 

In the embodiment, it goes without saying that similar 
effect can be obtained even in the case of using a touch 
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panel using infrared rays* 

In the embodiment, the electronic equipment of the 
invention has been described by taking a vehicle-mounted 
acoustic apparatus as an example, but the electronic 
5 equipment of the invention is not limited to the 
vehicle-mounted acoustic apparatus of the embodiment. 
That is, as long as the electronic equipment is constructed 
so as to have display device, a touch sensor placed on at 
least a part of a display surface of the display device, 

10 guide portion which protrudes from a surface of the touch 
sensor and fringes with said surface with a curved line 
using a concave portion or a convex portion as a vertex, 
and controller for setting a position of the touch sensor 
corresponding to the vertex of the curved line of the guide 

15 portion to a reference position and changing an adjustment 
value based on a direction of a slide operation from said 
reference position, the invention can be applied to any 
apparatus other than the vehicle-mounted acoustic 
apparatus . 

20 According to electronic equipment of the invention 

configured as described above, in a case of operating the 
touch sensor placed on the display surface of display 
device, a finger is brought into contact with guide portion 
protruding from the surface of the touch sensor and the 

25 concave portion or the convex portion forming a curved line 
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of the guide portion is used as the vertex and the adjustment 
value is changed based on a direction of the slide operation 
from the reference position of the touch sensor 
corresponding to the vertex thereof, so that the vertex 
is located gropingly without viewing display and the 
adjustment value is changed based on a direction of the 
slide operation from the vertex and thereby the amount of 
change in increase or decrease from a reference value can 
be set easily with respect to the adjustment value 
controlled by depression of the touch sensor. 

Although the present invention has been shown and 
described with reference to specific preferred embodiments, 
various changes and modi ficat ions will be apparent to those 
skilled in the art from the teachings herein. Such changes 
and modifications as are obvious are deemed to come within 
the spirit, scope and contemplation of the invention as 
defined in the appended claims. 
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